United Services Section
President-Air Marshal Sir HAROLD WHITrINGHAM, K.C.B., K.B.E., F.R.C.P. [October 2, 1958] A Review of Haemodialysis Bywaters and Beall (1941) laid the emphasis on hemoglobin pigments in the wetiology of tubular damage giving rise to the renal failure. The histological description of the post-mortem findings was originally made by Shaw Dunn et al. (1941) and confirmed by Dible and Bywaters (1942) . The prognosis of such patients with renal failure following crushing injuries was extremely grave. I still remember a boy of 19 brought into hospital in 1941 with a moderately severe bruising injury of one leg, which seem to be improving very well, but on the fifth day it was noted that he was passing little urine and the blood urea was found to exceed 200 mg. %; although visited by those working on the problem and with first-class physicians at his bedside, it was considered that he had no chance of recovery and that no known treatment would be of avail. He died on the eighth day after the injury.
By the time of the Allied landings in Italy and France, the picture of acute renal failure complicating severe trauma was well recognized, although no positive therapeutic management had been developed. Lucke's (1946) review of all published cases of acute renal failure, amounting to some 600 cases in all, showed an overall mortality of 90%.
In Korea the fatality rate of patients with acute renal failure was 80 to 90% before it was accepted that this complication of severe trauma required expert handling by a specialized unit. In 1952 a Renal Insufficiency Unit was set up, at first without dialysis facilities and subsequently an artificial kidney was used. Of 51 patients admitted to the unit, all severely wounded with acute renal failure, 27 patients survived, a recovery rate of 53 % (Teschan et al., 1955) .
It is impossible here to give a detailed review of the development in treatment of acute renal failure which made possible the very much better results in the specialized unit towards the end of the Korean war, compared with those obtained, both in battle casualties and civilian patients with trauma or complicating infection, up to 1946. On the one hand, the technique of dialysis-extracorporeal blood dialysis, peritoneal dialysis, gastro-intestinal dialysis, as well as exchange transfusion-aimed mainly at the removal of waste products although electrolyte corrections were also achieved. In this field, Kolff in Holland, with his first publication in 1943, was the great pioneer; in a small provincial town in Holland during the German occupation, he built and used the first artificial kidney. On the other hand there was the development of careful metabolic management of the patients preventing Proceedings of the Royal Sociey of Medicine 4-P the development of severe disturbances and so enabling patients to survive sufficiently long for their kidneys to recover. Lattimer (1945) , in the U.S.A., first critically analysed the relationship of fluid intake to survival. Kugel (1947) suggested that the basic requirement during the anuric phase was 700 ml. during the twenty-four hours; unfortunately, he advocated that this should be given as normal saline which would be equivalent to 100 mEq. of sodium per day. Borst, in Amsterdam, in 1948 . laid stress on the importance of reducing protein catabolism in the urzmic patient. In this country, at Hammersmith Hospital, we (Bywaters and Joekes, 1948; Joekes and Bull, 1948) were fortunate in being given one of Kolff's four original artificial kidneys in 1946. Although dialysing on 25 occasions, we became impressed with the importance of simple metabolic management, maintaining very strict control of fluid intake, attempting to keep protein breakdown to a minimum, with a high calorie, non-protein, electrolyte-free mixture of fat and glucose (Bull et al., 1949) . Although fundamentally these principles were right, quantitatively both the water intake and the total calorie requirements have been modified. In essence, the conservative management during the anuric or oliguric phase is now the administration of 600-700 mlwater and from 100400 grams glucose in twenty-four hours.
The several different types of artificial kidney can be grouped into two kinds: (l) Those in which the blood inside the cellophane tubing is not under pressure, for example, the original Kolff rotating drum kidney; and (2) those in which the blood in the cellophane tubing is under positive pressure, e.g. Alwall kidney, Skeggs-Leonard and the Kolff disposable coil kidney. Without going into the dialysing properties of the various kinds of kidneys, the striking difference between the two groups is that in the second group, in which the blood inside the tubing is under pressure, water can be ultrafiltered from the blood into the dialysing tube. In the original rotating drum kidney, water could be extracted by making the dialysing fluid markedly hypertonic. This kidney has, however, the very great disadvantage that it is extremely difficult to control, or maintain constant, the amount of blood inside the dialysing tubing.
Although the basis of the treatment of acute renal failure is the day-to-day metabolic management, there can be no doubt that any unit specializing in the treatment of this kind of case should have available the technique of blood dialysis. The two clear indications for dialysis are a high serum potassium not responsive to other forms of treatment, and marked overhydration; the latter indication is probably a strong argument for using the second type of artificial kidney. At Halton, the Kolff disposable type of kidney is in this group.
Diagnosis
The prognosis of patients with acute reversible renal failure is very much improved by correct management in the early stages. Such management will only be instituted if the diagnosis is made early after the onset of kidney damage.
In any situation where renal failure may occur-following hemorrhage, "shock"' dehydration, after major operations, abortion, ingestion of various poisons, &c.-the very simple precaution of total twenty-four-hour urine collection should never be omitted.
Once renal failure is established, an aetiological diagnosis must be attempted. If there is no history of an episode that could explain the onset of acute tubular necrosis or cortical necrosis, various investigations may be helpful, or the history and examination of the urine may have suggested a glomerular nephritis.
An aetiological diagnosis is essential for prognosis. In prolonged oliguric renal failure it is important to know whether the renal lesion is recoverable. Renal biopsy may be of considerable help as a guide to whether a patient should be maintained in life as long as technically possible with repeated dialysis.
